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@ Signal reproduction apparatus. 

@ A signal reproduction apparatus for reproducing a video 
signal and/or an audio signal from a recording medium (T) com- 
prises a panel (101 having a plurality of detection regions, a 
touch detector (20) for detecting the touched state of each of 
tfie detection regions, a first memory (30) for temporarily stor- 
ing detection output data from the touch detector (20), a 
recognition device (40) for recognizing touched states of the 
panel (10), a second memory (50) for temporarily storing pat- 
tern data obtained by the recognition device (40), a data com- 
parator (60) for comparing pattern data representing the 
prevailing touched state obtained from the recognition device 
(40) and pattern data representing the preceding touched state 
obtained from the second memory means (50) and detecting a 
change in the pattern data, a control data generator (70) for 
providing preset control data according to comparison output 
data from the data comparator (60), and a drive controller (80, 
81 , 82) for controlling the relative speeds of the data reading 
means and the recording medium (T) such as to reproduce 
signals from the recording medium (T). 
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SIGNAL REPRODUCTION APPARATUS 

This invention relates to signal reproduction apparatus for 
reproducing a video signal and/or an audio signal trom a recording medium. 

Known video tape recorders (VTRs) include those having various 
special reproducing functions, such as reverse reproduction or variable speed 
5 reproduction, as well as ordinary recording and reproducing functions. The 
various operational modes are set and switched using key switches or touch 
switches, and rotary dials are utilized for a so-called JOG mode operation of 
variable speed reproduction. 

If a large number of different functions are to be realized with a 
10 VTR, the provision of control inputs for the control of these operations is 
inevitably complicated. 

According to the present invention there is provided a signal 
reproduction apparatus for reproducing a video signal and/or an audio signal 
trom a recording medium with data reading means, the apparatus being 
13 characterised by: 

a panel having a plurality of detection regions; 

touch detection means for detecting the touched state of each of said 
detection regions; 

first memory means for temporarily storing detection output data from said 
20 touch detection means; 

recognition means for recognizing touched states of said panel as respective 
patterns according to data read out from said first memory means; 
second memory means tor temporarily storing pattern data obtained by said 
recognition means; 

25 data comparison means for comparing pattern data representing the 
prevailing touched state obtained from said recognition means and pattern 
data representing the preceding touched state obtained from said second 
memory means and detecting a change in the pattern data; 
control data generating means tor providing preset control data according to 

3D comparison output data obtained from said data comparison means; and 

drive control means tor controlling the relative speeds of said data reading 
means and said recording medium such as to reproduce signals trom said 
recording medium. 
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According to the present invention there is also provided a video 
signal reproduction apparatus tor reproducing a video signal trom a 
magnetic tape, the apparatus being characterised by: 
a panel having a plurality ot detection regions; 

scanning means for detecting the touched state of said detection regions by 
scanning thereof; 

first memory means for storing detection output data obtained from said 

scanning means for each predetermined period of. time; 

recognition means for recognizing the touched state of said panel as 

respective patterns according to data read out from said first memory 

means; 

second memory means for temporarily storing pattern data obtained from 
said recognition means; 

data comparison means for comparing pattern data obtained from said 

recognition means and pattern data at an instant a predetermined period of 

time before and read out from said second memory means; 

control data generating means for providing preset control data according to 

output data obtained from data comparison means; and 

drive means for obtaining a reproduced image signal at a predetermined 

speed by driving said magnetic tape at a speed corresponding to said control 

data. 

The invention will now be described by way of example with 
reference to the accompanying drawings, throughout which like parts are 
referred to by like references, and in which: 

Figure 1 is a block diagram of the electrical system of an 
embodiment of signal reproduction apparatus according to the present 
invention; 

Figures 2A and 2B are a front view and a side view respectively, both 
partly broken away, of a touch panel used in the embodiment of Figure 1; 

Figures 3A and 3B are waveform diagrams for explaining the 
operation on touching the touch panel; 

Figures 4A to 4G are views showing touch panel touch operational 
states recognized as respective patterns by a recognition unit; 

Figures 5A to 5C are views illustrating the procedure, for pattern 
normalization of the recognition unit; 
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Figures 6A, 6B, 7A, 7B, 8A to 8C, 9A, 9B, lOA and 108 are views 
showing touch panel touch operational states for explaining the operational 
mode setting control of the embodiment. 

Figure 11 is a schematic front view showing a touch panel in a 
5 modified embodiment in which the touch panel is allotted to different 
operational control modes; and 

Figure 12 is a schematic view showing a modification of the touch 

panel. 

In the embodiment of Figures 1 and 2, the touch panel 10 includes an 
10 insulating base 11, one surface of which is provided with an alternate 
arrangement of detection electrodes 12 and grounding electrodes 13, the 
electrodes 12 and 13 being covered by an insulating cover film 14. The 
surface of the insulating cover film 14 has ridges LI and L2, which serve as 
boundaries dividing the touch panel 10 into first to third regions ARl to 
15 AR3. The surface also has thinner ridges 111, 112, .... 131 and 132 which 
serve as boundaries dividing the first and third regions ARl and AR3 into 
sub-regions ARll to AR13 and AR31 to AR33. 

The operational principles underlying the touch panel 10 make use of 
the capacitance of a person. A change in the capacitance between a 
20 detection electrode 12 and a grounding electrode 13 is detected, the change 
being caused when the user touches the insulating cover film 14 with a 
finger F. The individual detection electrodes 12 are sequentially scanned by 
a scanner 20. 

More specifically, a predetermined pulse voltage PV is supplied from 
25 a pulse voltage generator 15 to each of the detection electrodes 12 through 
a predetermined resistor (not shown). The grounding electrodes 13 are 
connected together. Each detection electrode 12 and one grounding 
electrode 13 adjacent thereto constitute a touch operation detection 
section. That is, a plurality of touch operation detection sections are 
30 arranged in a row on one surface of the insulating base 11. With respect to 
these touch operation sections, a touch operation surface is provided on the 
insulating cover film 14 such that it can be riAibed by a finger F in the 
direction of arrow a or b. 

A predetermined electrostatic capacitance is formed between the 
35 detection electrode 12 and the grounding electrode 13 of each touch 
operation detection section. The predetermined pulse voltage PV that is 
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supplied from the pulse voltage generator 15 to each detection electrode 12 
through a predeternoined resistor, has a wavetorm P as shown in Figure 3A. 
If the touch operation surface is not touched by the finger F, a voltage VP 
as shown by a dashed line in Figure 3B is obtained at each detection 
electrode 12 in response to each pulse P, due to charging and discharging 
operations and dependent on the resistance of each resistor and the 
electrostatic capacitance between the detection electrode 12 and the 
grounding electrode 13 of each touch operation section. Then, if the touch 
operation surface is touched by the finger F, it is equivalent to an 
electrostatic capacitance, due to the presence of the finger F being 
connected between the detection electrode 12 and the grounding electrode 
13 of each touch operation section touched by the finger F. In this case, the 
electrostatic capacitance between the detection electrode 12 and grounding 
electrode 13 is increased. Thus, while the voltage V as shown by the 
dashed Une in Figure 38 is obtained in response to each pulse P at the 
detection electrode 12 of each touch operation section which is not being 
touched by the finger F, at the detection electrode 12 of each touch 
operation detection section which is being touched by the finger F, a voltage 
VQ as shown by a solid line in Figure 3B is obtained in response to each pulse 
P, due to the charging and discharging operations caused by the resistance 
mentioned above and the increased electrostatic capacitance between the 
detection electrode 12 and the grounding electrode 13. The voltage VQ is 
lower than the voltage VP obtained at the detection electrode 12 of the 
touch operation detection section where the touch operation surface is not 
touched by the finger F. 

In this way, the operation of touching the touch operation surface of 
the touch panel 10 is detected as a change in the voltage obtained at the 
detection electrode 12 of each touch operation section. Each of the touch 
operation sections provides an output VS corresponding to the voltage 
obtained at the detection electrode 12. 

The detection electrodes 12 of the touch operation sections of the 
touch panel 10 are connected to the scanner 20. The scanner 20 sequentially 
scans the detection electrodes 12 of the individual touch operation sections 
with a detection electrode at a certain- predetermined position as a 
reference point. The scanner 20 continuously repeats this scanning 
sequentially and repeatedly to provide the outputs VS of the individual touch 
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operation detection sections. The outputs VS that are sequentially derived 
from the touch operation detection sections by the scanner 20, are ted to a 
memory 30. The outputs VS for one scanning cycle of the scanner 20 are 
sequentially stored in the memory 30. 

The detection output data for one scanning cycle read out from the 
memory 30 are fed to a recognition unit 40. The recognition unit 40 
recognizes the touch operation state of the touch panel 10 as a 
corresponding pattern for each scanning cycle of the scanner 20. 

The pattern data obtained from the recognition unit 40 are fed to a 
second memory 50 and a data comparator 60. The second memory 50 stores 
the pattern data from the recognition unit 40 tennporarily for one scanning 
cycle period of the scanner 10. The data comparator 60 compares the 
pattern data from the recognition unit 40 and the pattern data of the 
preceding scanning cycle read out from the second memory 50, and detects 
any change in the pattern data. The output of the data comparator 60 is fed 
to a judgement unit 70 for judging control data corresponding to the 
compared output data. 

The judgement unit 70 reads out preset control data according to the 
touch operation state of the touch panel 10 from a data table (not shown) 
according to the compared output data, and provides the read-out data. 

The read-out control data is fed to a control signal generator 80. A 
tape T wound on a reel in a tape cassette 65 is transported by a reel motor 
84 and a capstan motor 83. The control signal generator 80 generates a 
capstan motor control signal SI and a reel motor control signal S2 in 
correspondence with the control data. According to these signals a capstan 
motor drive control section 81 drives the capstan motor 83, while a reel 
motor drive control section 82 drives the reel motor 84, whereby the required 
tape transport is realized. 

Figure 4 schematically shows touch operation states of the touch 
panel 10 that can be recognized by the recognition unit 40. The 
recognizable states are one in which the touch panel 10 is not touched at all 
as shown in Figure 4A; one in which the detection electrode 12 or a plurality 
of detection electrodes 12 forming a detection region or detection regions 
are touched as shown in Figures 4B to 4D; one in which two detection 
regions on the touch panel 10 are touched simultaneously as shown in 
Figures 4E and 4F; and one in which three or more detection regions are 
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touched simultaneously as shown in Figure 4G. The judgement ot the 
detection regions may be done by making use of the intervals in. the 
arrangement of the detection electrodes 12. Further, the recognition unit 
40 detects a series ot detection regions as shown in Figure 5A on the basis 
of an interval t , converts the detected regions into block data as shown in 
Figure 5B, and produces a normalized pattern as shown in Figure 3C by 
calculation of the centre ot each of the blacks shown in Figure 3B. 

In this embodiment, when three or more normalized patterns as 
shown in Figure 3C are produced, two patterns which are closest to one 
another are normalized to a single pattern, so that the recognition unit 40 
produces two or less patterns at all times. 

The touch panel type control data input device of this embodiment is 
applied to a VTR, and the first to third regions ARl to AR3 of the touch 
panel 10 are allotted as the following control data input regions. 

The first and third regions ARl and AR3 are for changed speed 
operation in the reverse and forward directions. When the regions ARl and 
AR3 are touched, changed speed reproduction modes as shown in Table 1 are 
set irrespective of any previous mode of the VTR. 



Table 1 



20 



Touched region 


Set operation mode 




ARll 


-30 times speed 


ARl 


AR12 


-30 times speed 




AR13 


-10 times speed 




AR31 


+30 times speed 


AR3 


AR32 


+30 times speed 




AR33 


+10 times speed 



The second region AR2 is used for JOG mode operations. When the 
user touches with a finger or fingers substantially simultaneously, and the 
finger or fingers are moved substantially at the same- interval, the control of 
the operations will be as now to be described with reference to the patterns 
shown in Figures 6A, 6B, 7A, 7B, 8A to 8C, 9A, 98, lOA and lOB, these 
patterns being normalized patterns in the region AR2. 
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(1) When region AR2 which has not been touched is then touched at one 
position (Figure 6A) or at two positions simultaneously (Figure 6B) with a 
finger or fingers, a still mode ot the VTR is set. 

(2) When a finger or fingers are removed from the region AR2 at one 
5 position (Figure 7A) or at two positions (Figure 7B), substantially 

simultaneously in the case of two fingers, the previous mode of the VTR is 
maintained. For example, when the finger is removed to change the state of 
Figure 6A to the state of Figure 7A, the still mode is maintained. 

(3) When a finger touching the region AR2 is moved to right (Figure 8A) 
10 or to the left (Figure 8B), the VTR performs the JOG mode operation at a 

speed corresponding to the direction and distance of movement of the 
finger. 

For example, when the finger is moved by a distance D to the right, 
the tape is fed in the forward direction at a speed corresponding to the 

15 distance D. In the case of Figure 8B, the tape is fed in the reverse direction 
at a speed corresponding to the distance d. Figure 8C shows a finger being 
removed from the panel after tracing the panel to the right. This means a 
combination of the case of Figure 7A after the case of Figure BA. It will be 
seen that the state of Figure BA is maintained after the finger is removed. 

20 (4) Figure 9A shows the case when the panel is touched at a position with 
a finger and then simultaneously to the right with another finger. In this 
case, the tape is ted in the forward direction at a speed corresponding to the 
distance D'. In the case of Figure 98, the tape is fed in the reverse 
direction at a speed corresponding to the distance d'. 

25 In the case of putting two fingers on the panel with the second finger 

corresponding to the direction in which it is desired to feed the tape, if the 
second finger is moved into contact and away from the panel several times 
while moving the finger along the panel step-wise when the finger is 
touching the panel, then when the finger is stopped, the still mode results. 

30 (5) In the case of Figure lOA, two fingers are first put on the panel at 
different positions (I). Then the left finger is removed (II). Subsequently, 
the right finger is removed (III). More specifically, by putting two fingers on 
thB panel at different positions and then removing the fingers, with one 
finger corresponding to the direction in which it is desired to feed the tape, 

35 an equivalent situation arises as when the finger is moved to the right in 
Figure IDA. Thus, a state in which the tape is fed in the forward direction 
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at a speed corresponding to the distance D" is maintained. In the case of 
Figure lOB, the tape is fed in the reverse direction by maintaining the speed 
corresponding to the distance d". 

In this case, the tape running mode is not changed at the instant of 
3 the change from the state (I) to the state (II). This change, however, is 
stored in the judgement unit 70, and the operation noted above takes place 
when and only when the state (II) is changed to the state (III). 

Further, in the above embodiment, the normal reproduction mode of 
the VTR is set when the second and third regions AR2 and AR3 of the touch 
10 panel 10 are touched with two or more fingers, or when these fingers are 
released from the panel substantially simultaneously. 

While in the above embodiment the second region AR2 of the touch 
panel 10 is used for the JOG mode operations, it is not essential to define a 
JOG mode region. For example, the touch panel 10 may have absolute 
13 regions allotted for respective control modes as shown in Figure 11. 

In this instance, seven central regions ARS of the touch panel 10 are 
allotted as tape position control data input regions tor the VTR such that 
the total length L logarithrrucally corresponds to the tape length for 
supplying desired position data. Four regions ARF at the right of the touch 
20 panel 10 are allotted as regions for supplying reproducing speed data in the 
forward reproducing mode of the VTR, that is, for supplying speed data tor 
+1 times speed, +3 times speed, +10 times speed and +30 times speed. Four 
regions ARB at the left of the touch panel 10 are allotted as regions tor 
supplying reproducing speed data in the reverse reproducing mode of the 
23 VTR, that is, for supplying speed data for -1 times speed, -3 times speed, 
-10 times speed, and -30 times speed. 

In this embodiment, wfien the touch operation state of the touch 
panel 10 is changed from the state shown in Figure 4A where a finger is 
removed from the panel to the state shown in Figures 48, 4C or 4D with at 
30 least one finger touching the panel, the change is detected as a change in 
the pattern data that is recognized by the recognition unit 40. Thus, the 
control data of the corresponding control operation mode represented by the 
touched region or regions of the touch panel 10 is provided from the 
judgement unit 70, so that the control operation of this control operation 
33 mode is brought about preferentially irrespective of any previous operation 
state of the VTR. 
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For example, when a central region ARS of the touch panel 10 is 
touched, the tape position control of the VTR is effected according to the 
desired position data provided logarithmically to the touched region. 

When the state of Figures 4E, 4F or 4G is brought about by touching 
5 the touch panel 10 with a plurality of fingers while the panel has previously 
not been touched, the still mode of the VTR is set. 

When ail the fingers are removed from the touch panel 10 
substantially simultaneously, the previous operation of the VTR is 
maintained. 

10 When one of the fingers touching the touch panel 10 is moved along 

the panel either to the right or to the left, the so-called JOG mode 
operation of the VTR is brought about in correspondence with the movement 
of the finger, irrespective of the absolute divisions of the touch panel 10. 

Further, it is possible to use an annular touch panel 10 to provide a 

15 feeling of operation similar to that of a dial, as shown in Figure 12. 
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10 
CLAIMS 

1. A signal reproduction apparatus for reproducing a video signal and/or 
an audio signal from a recording medium (T) with data reading means, the 
apparatus being characterised by: 
a panel (10) having a plurality of detection regions; 
^ touch detection means (20) for detecting the touched state of each of said 
detection regions; 

first memory means (30) for temporarily storing detection output data from 
said touch detection means (20); 

recognition means (40) for recognizing toucfied states of said panel (10) as 
10 respective patterns according to data read out from said first memory 
means (30)j 

second memory means (50) for temporarily storing pattern data obtained by 
said recognition means (40); 

data comparison means (60) for comparing pattern data representing the 
15 prevailing touched state obtained from said recognition means (40) and 
pattern data representing the preceding touched state obtained from said 
second memory means (50) and detecting a change in the pattern data; 
control data generating means (70) for providing preset control data 
according to comparison output data obtained from said data comparison 
20 means (60); and 

drive control means (80,81,82) for controlling the relative speeds of said 
data reading means and said recording medium (T) such as to reproduce 
signals from said recording medium (T). 

25 2. Apparatus according to claim 1 wherein said touch detection means 
(20) includes scanning means for detecting the touched state of said 
detection regions by scanning thereof, thereby detecting the touched state 
of said panel (10) at predetermined time intervals. 

^ 3. Apparatus according to claim 2 wherein said panel (10) includes pulse 
generating means (15), a plurality of detection electrodes (12) arranged in a 
row at spaced intervals and connected to said pulse 9enerating means (15), a 
plurality of grounding electrodes (13) arranged alternately with said 
detection electrodes (12), and an insulating layer (14) on said detection 
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electrodes (12) and said grounding electrodes (13), whereby when said 
insulating layer (14) is touched by a person, the capacitance between a said 
detection electrode (12) and a said grounding electrode (13) under the 
touched portion of said insulating layer (14) is changed, the change in the 
capacitance being detected by said touch detection means (20). 

4. Apparatus according to claim 2 wherein a video signal and/or an 
audio signal is reproduced from said recording medium (T) at a speed 
corresponding to the distance between a position at which said panel (10) is 
touched, and a position at which said panel (10) is touched a predetermined 
period of time afterwards, and in the direction corresponding to the 
direction from the first-touched position to the second-touched position. 

5. Apparatus according to claim 2 wherein the prevailing touched 
position is increased with respect to the touched position obtained by said 
panel (10) a predetermined period of time afterwards, the video signal or the 
audio signal is reproduced at a speed corresponding to the interval between 
the touched positions noted above, and in the direction increased by said 
prevailing touched position. 

6. Apparatus according to claim 1 wherein said panel (10) has an annular 
shape. 

7. A video signal reproduction apparatus for reproducing a video signal 
from a magnetic tape (T), the apparatus being characterised by: 

a panel (10) having a plurality of detection regions; 

scanning means (20) for detecting the touched state of said detection 
regions by scanning thereof; 

first memory means (30) for storing detection output data obtained from 
said scanning means (20) for each predetermined period of time; 
recognition means (40) for recognizing the touched state of said panel (10) 
as respective patterns according to data read out from said first memory 
means (30); 

second memory means (50) for temporarily storing pattern data obtained 
from said recognition means (40); 
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data comparison means (60) for comparing pattern data obtained from said 
recognition means (40) and pattern data at an instant a predetermined 
period of time before and read out from said second memory means (50); 
control data generating means (7) for providing preset control data 
5 according to output data obtained from data comparison means (60); and 

drive means (80,81,82) for obtaining a reproduced image signal at a 
predetermined speed by driving said magnetic tape (T) at a ^eed 
corresponding to said control data. 
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® Signal reproduction apparatus. 

@ A signal reproduction apparatus for reproducing a vi- 
deo signal and/or an audio signal from a recording medium 
(T) comprises a panel (10) having a plurality of detection 
regions, a toucti detector (20) for detecting the touched state 
of each of the detection regions, a first memory (30) for 
temporarily storing detection output data from the touch 
detector (20), a recognition device (40) for recognizing 
touched states of the panel (10), a second memory (50) for 
temporarily storing pattern data obtained by the recognition 
(9 device (40), a data comparator (60) for comparing pattern 
^ data representing the prevailing touched state obtained 
^ from the recognition device (40) and pattern data repre- 
1^ senting the preceding touched state obtained from the 
jT second memory means (50) and detecting a change in the 
m pattern data, a control data generator (70) for providing 
<^ preset ocntrol data according to comparison output data 
from the data comparator (60), and a drive controller (80, 81, 
CO 82) for controiiing the relative speeds of the data reading 
^ means and the recording medium (T) such as to reproduce 
^ signals from the recording medium (T). 
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